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Inventor(s): ISHIHARA KENICHI; NISHINO KOJI; YOKOYAMA TADAO; ARAI HIDEAKI; HIOKI 

SHIYUNKICHI; IKEDA KIYOSHI; TAKANO YOSHIYUKI 
Applicant(s): SHIN KOBE ELECTRIC MACHINERY; TOKYO ELECTRIC POWER CO; YODA 

DENKI SANGYO KK 

Classification: 

- international: H02J7/04; H02J7/10; H02J7/04; H02J7/10; (IPC1-7): H02J7/04; H02J7/10 

- European: 

Application number: JP19910175050 19910716 
Priority number(s): JP19910175050 19910716 


Abstract of JP 5030667 (A) 
PURPOSE:To avoid the misoperation in a charging 
time and keep the variation of a charging rate 
caused by the difference of a discharge rate within 
110-120% of the discharge rate by a method 
wherein the terminal voltage of a battery to be 
charged is detected and a detection signal which 
indicates that the terminal voltage reaches the 
electrolysis voltage of water in electrolyte is 
generated. CONSTITUTIONS it is detected that a 
battery terminal to voltage V reaches the electrolysis 
voltage (a) of water by a battery terminal voltage 
detecting circuit 4 and a comparing circuit 20, an 
oscillator 10 starts and transmits periodical pulses to 
a D/A converter 1 1 having a memory circuit and an 
analog signal voltage is outputted.; The analog 
signal voltage is compared with a voltage stored in a 
D/A converter 8 by a comparing circuit 13 and a time 
required until both the voltages agree with each 
other is denoted as a recond time (t2). When the 
comparing circuit 1 3 detects the agreement between 
the respective output voltages of the D/A converters 
8 and 11, the detection signal is outputted to start a 
timer circuit 15 and is also supplied to a stop circuit 
21 . Then the STOP terminal of the oscillator 1 0 is 
put into a LOW level to stop the oscillation and the 
timer operation of the second time (t2) is completed. 
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(54) imami %mmmm 


(57) am 

[#J$] Si»S^LT*«*fc*emBE#S©Wt» 
?&ft§£BR E C fc*HT, OT£ns WMMMTWE 
VftttffiU tt«EE«i*CD5h»SttajSlcail/ft:©S* 

b^ffiHIJ&D ET©«*fcT#itr*iB 1 ©RfflHUSS 
If Ti i. Kf£ 1 ©ISTOSSSBT! ©lttH£7l$H&tt 
»-r«Ti«»0»HLDt, *l©«H«S»S«Ti© 
#jfc«*lfc.fc D»»LS 1 ©RflBja*SfiTi ©fflgm 
IBtH-«rlH»ff-r5*2©«fM«8fSttTit, is 2 

©i$i«is#se«ti ©#±«^c ± 5 mmhWifczntc 
©waK:#±T*» 3 ©nmHmsTi t, » 3 ©e 
nassnT. ©#jkflr^saw-T*«ft#±s*«ifi 
*@gso p S:iix.fcfe©-eab5. 


REC 



i©«&n»wgiii, 

1*8 i mmnmmvwitmzmTmmh® 1 © 

»IW«»Bs«©«9miBiRI-©WI«»frraJB 2 ©It 

issg 2 mmxmmfm±m\z&r)m[,m 
<fc 13 -ftWHBRjfesn&eimftfctf Jt-rs» 3 <omm 
mmt, 

[Wsrs 2 ] si i ©RtRfl^se©fi-a«7ii$p B ^^ 

[0 0 0 1] 

[j£f*±©fUffl#IF] *5fiWtt. WntCDWUIUI* # 
CO 0 0 2] 

[«*©&*] IE*. *Wa©A«gfttt. H3fc«f 

±3fc. *«ana«w»©*f«BEft*UL. mm 

©«*»*©*©5M»«ttaja »«fi©«»sa*^ 
t>«)**i*se/AK»fc*H-a»afciw»«i©*Hs 
tfAWsatiasftiBEiTwt (134) ) fcau&at), 

*SII*Ma«S«Bt^ft£73li-*i*]5**5. C© 

sL&\mhtc&<ownmz&Kx\mmmtiffi\z&-3 30 
^tc«5Fir^©fe©TS&5. %wn%w\i>&ftv :! sy>J 

Sj&a&x*»5©«ffiR!^fflc©Jta©a!l56ffl ($1 55Hi 
©»© «»3Htt«A/£WD«fca:oWftCt«Bft 

[0 0 0 3] cnST©*TO©#< fcttfWMHte* 
© a j*tfc«L3fl5«*%7-r*ST;©»IB©«Sttt** 

fc©*fcfe#iijfca«»&r.&©T?&<, snMicMe w 

UMBiftSaU *"fv-*IWt, ±»©aj&fcab&6 

©•ffitMBflrasfeo-w-f hrs#tfc* 
iowa. sutnurn tt«xi 1 0-120 

X©ftMif*Ci*tH««fc*tt£nT*D. ^ffl 

(«Jr, &££fift) £#Jib, 

-©8»M3EfcttD. «fflSnTV»S©«tHRWC*-3 

fc. 

[0 0 0 4] 

*©3fettSltt?K, «ftaAfc*lt*«BIWB«©^-f 50 


#M¥5-3 06 67 
T-ttTCtt. *-fT-ttfc**H£bTttJIJ©*fc 

tt, aw»©fti«]&*»v>i*t, ttM*«*fcfc#© 
ffiitcftbT, «ttaj«4fttH«©*ttli#|III«»W-©*. 

»«s»*6ti, *«*»SWi*tt^ftB©a3lS*tta: 
CMS) fc»bT*«M*ttS#ltb 

[0 0 0 5] *5SM©BWH, tt«fc6*«Ht*fcB* 

sdis&ttttfcfrs&afc. ftw$m©£9&&s« 
#««t>©*©5h»«tt3a©fHi*Tew*fia*s*T* 

««fmfflR»f^*Kf±b. (i&60%~20%) 
©«*fc.kSas«afeSWSffl»l 10-1 2 0%fctB 

[0 006] 

WSSfttifcfefflfS] ±EH«ft»ifc1-Sfcft 
fc. *K9I3B. ■ltStiSC. fliagEESLTStt 

*&«Wi«E&«©*«BaRECK*v»T, ^nsn 

6*t»B AT©*3Ht£EetttabTH 2 StS^IE 
V«»«SW«t«©*©»«P«fflrajftlfc*b&Cit««Hb 
fl^ftjrTJ&IWaiilJ&DET^ ffllHttft&ttMbT 
flJI3«fflia!SDET©M#fc:T#±-r«tl 1 ©WflTOM* 
ggTi fc, MSI 1 ©«SWBW8ttTi ©fHB*7eSlft 
«^1-?.Ti#JtlHl?SHLDt, RSaKTi©ff±fi-9ft 

s»ra&»bg«Ti ©«imm 1 1 1 h-©i&ibi t , n 
frr 5H 2 ©Wf^«»ggT 2 1, ±^©s®t 2 ©s&# 

#±«*fc«tD*&»bSfflJ:D-3eeniIBB6Snfcl9IB 
ti*tff±T«fl3©fiH8I«W«»Tit, ^SSTa 
©#±«^£gttTftm£<?±3it3ffiA!sI?S0 P fc£ 

ma, »mti««©*«i*qiiu i^rq t^^o 

fctttftQifcU BMti «*©***£ Q.fcbT* 
jfe«P#MT=ti + ti+ ti. *§3fcttttQ=q 1 + q 2 + 
qafcb, tlMEmttaA»69Htt7reejiS 
*firMSttSb»«tttJl^o&*mSfTftto*b*. 
3S«RM©«fea*i:a:6«fiajiWa©IHII*7©|lll t 
i S#8bTli*H«#©*-/^7n-teJ:*aW*m 

©fias»jkf5a«B*rr©B i (c^-r^sgfis^ 
n.y*T^bfc@jrc«bfc;rfc£#?afc1-5%©-e 

[0 0 07] 

[0 0 0 8] CUT, i^TlEVi, V 2 , V». ?5S^ 
SEIi, Ii, Ii, *©##mffia 1 , a 2 , aa (2. 4 
V#iSTSii) tt, &*«»©tt«8tta*m»#&# 

&»»«*© 3 «i©B^«a?r. ftwudirrsaiE 
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3 

«&«*&*»»© iio~i2 o % t-rna 

[0 00 9] H5T?OIi, la, IaK, #SS«8S© 
i, Vt. V.tt, ft*«flS©m»»£J:OSV»«£ffl# 

jwfttfnftiMfetfttjTwe ewsTrcoiwwi 

£<&oTV:>S) . foT, *©^«&ai, a 2> a 
3 fcS*ST!0«HB*qM: ««lli©ft««:t»-ra* 
©5>*«ttajji*Tro»PlltxO*ttHJB7Ca*) b 
TlASCitC&rK ei©ttBEfcS5*-e©^ 1 OBtRffiH 

mwTi(DflqmiB«tii, tn. t«tr*fc, - 

nSTf©*«*J4iWt*0 7 0 ~ 8 0 C ttt- 

«fc»snTv»*. *jt. tu, tn, t.itmmm 

Tr»*JB2©«pW«»S»Tj©fPft^|llltii, tn. 
1 3 2 T©3sHft«, I*®!:© 4 0 % tfe* ± 5 
Efgffl11ffi-fIfS#ffi£ fcfctfS £ ifc J: OftSUl* 
». S&, »0©*«*JhSTffl*3©l*|BH!»SjlT 

.©fPftttlWtll. t2 3, tllTC^SKt, ftflfi© 

O-lO^ifcO, *««t*-«fc«EbnTW*0. 
lCfctSt, ^©^©SWfiW (h) tn, tn, t 

33 a, StSS (Ah) xiox/o. lcfttt (a) & 

7sitt®6tJ3.ri y ittWITH, aaffitdfettltt 
©»t*&±DjR^«^©*)Wfi<fe*. 
[0 0 10] #3BftgEfc*3V>T, MlOMtM 
t5*«ftqi©*«»BItiri, 

-*«»ws»a&»© 1 2 mmmzmiTzm 

ifcSfc©, tt€ttSfr-5»BI«fflWBTi©^-fA7 
» 7£»**fc 1 1 ©ffl-M$WS#J*bT*< E it* 
D, ^*«»IW*JtfflfcE»UTBf5©*Wfta«-r 

[0 0 11] 

QHIffi *58W©-3«M!*IMM-*. HlfcjSTJI 
»S£ESL T Sfl*fc«MBE^©aW«R E C \Z 

*wt. ?BSsna#m?iBAT©®?iEv^aju 

0 2 fcSfK«E«»*iH!f«ttajftfcai/&©ft*fflU 
WIB^ffllliSD E T©«*fcT#jkT5 ST?fc*W q 

1 saw-aftm t . isi^irrsjg 1 ©i^H^g® 

Ti i, i£|g 1 ©WM«»g»Ti ©fttt*7ll$m«#& 
f5Tifia*S»HLDt, NGfSl©l9RffilKeilTi 
©#±»-l**SB-Tjift»l/SS«l:qi ft*«r«W8BR 

w ti^tn— ©mia© t 2 *«TffHHrr a?s 2 ®b$ n 
mmm* t, ^eaT 2 ©»fwjh«#fc ± d»l 
^sfisr q 3 £*m-r «im 1 3 wwefrairr 3 ©nt 


(3) #H¥5-3 0 6 6 7 

PQMMMTifc. MWTi®#±ft9t£lrT*l« 
f?jha#«ffl*HKOPtftilii., MHBT=ti 
+ ti+tiiU tt*tMQ=qi + q, + q.i:-rSJ: 

sfcuastt-ovt. Bfje©*«aQti/Tft«i©« 
®m«£Sfeo tft*»tsxna««WB*©^hSf«ffi 

aA*1fC3WWaEO*im -jHtWCtt«7 0~8 0X 
Iff [ 0 0 1 2 ] 0 2 ££#0 9 Jt£^T, Jp£»BE?B@0 

1$ 1 cm* 2 mmLT$.mm 3 s^-rs t, m 

X^17«»ONU ffl*'Jl/-l 8©3-fjV*J#^Sn 
TK'JV-©y-T;^-^>^l 9*»ONl/T*« 

a 2 c^amst 1 «ns tBec. 7 wmmh 
(KTD/A3>/t-^tnm state. 

t <fc oaf«tt*F«EV«J*©5h»«ffi; a taLfc E fc 
# *M»S(HF«EftIHiaK4!Wftffl1-*ST?tt*. d© 

firw*«±a©* 1 ©nam 1 1 -p» d c©««©*ftft»4 
qi-ea&a. 

[0 0 13] *«A«7«StttlIliK4 tifcte@K2 0 
fc ±o T»«»*F«£E V«»*©5M»«tt a £8 Lfc Z 

*y-ia^€{iK.fcD/A3>/wi itao, 7^- 

&D/A3 >7t-£ 8 te*ty-SnfcWESttttllR 
13T?ifc<ft-r*!:ifcJ;D. H6fuae^ffl-rS"C©BM 
3ff «t±Jfi©*2©RHHtiTy*D. tbKHRl 3 fc«fc D D 
/A3 >K-9 8 i 1 1 ©{ti#®E©-&£&ffiU&ffi 

^2 1 C*A 6*1. MH1 0©STOPi8? (HiS* 
T) SLOWU^UcSl^a^SS^lha^ti©^ 
-1-?-Wsft*7ZT?Z>o C©<H*©*«*ttq»T?» 
*. c:c:Tf^i©^mtit^2©^Wt2©Nfmit*tt 
%ig^7 t^M^l 0©3WH«fcJ:DifcfeSn«. 
[0 0 14] Sfc, fBlOKmtiH, ^2©^ffflta© 

&©©swwTab5^6. it p B i ti mmtmm 

40 7 iD/A3>A-^8«»ft«iaK2 0©IWt«*i8A 
a <fc 5 fe*^, jg 2 ©Rpffl 1 2 m 1 © 1 1 fcHOT 

-e*<CtfcJ;0, D/A3>A*-^8t?7^-n^ffi 
SCtfciO. ^#H7©STOP« ; F (HS*f) ft 

[0 0 15] ^2©KF«at2 0fi-aiI©^-f k7Vl\Lk. 
50 D^-fT-H»15WMW*CiKJ:D, *«««fc 
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TabS. »SOlWltiOi"fT-H»l 5*»-3e«fM 

7^0FFUTffl*UI/-3-f;H 8#t»»SftTtt'J 
Hfeftl 9*tOFFTa. Zft\Z£Q%m\Z&±-i£n 

^mmo^mt, w6tt*«»mT=ti + ti + t»t 
iritis nsctfcfc 5. 

[0 0 16] ^"fT-iIf&l 6tt±KS0@?&©A*>>i'7 

&iI;fc«©BfriL *©|&©ftgttM:©ftaMMtt©V># 
fcSifciMfcfcMfSTiiS ti+ ti+ tjO^tt^M 
r\z^y7, a §AEWMHl:i»6^ 

ajiiifc3rr5i*M«»jiiHfi*fc±-3T«<trafi!)-e. m 
tr* J; 5 \z hxh x> . ae«»fiw-n»i*©«#*ft a 

©*ffl«EE*ttte< ft£ J: 5 fcftoTWTWHtOjME 

[0017] ±&<oifcm®W3s&zfmmm&?z>tc 
nbomw&mthT. %*mmmi (aj bo. 2 
3 c (citttwikftft**) ot« MKmnkao. 

1 C&Tfc»IWU J.-33MHH4. tttt©ffi*fc#*» 
fo&rttfcKMtfcttl/Tl 2 0%fj&iCj£5^<$fii 
WoaMttfcfcWTfcSWHUIti, ti, tiffittC 
*tf*«-*«*qi. Q2, Q3©U-&B&fc«k-3TH 
5. il5femSQ*s4S:«m© 1 2 0%©it> qiB*S7 
0%, q 2 B*34 0%. Q.HaiSrlOXtU Sfc, ^3*6 
@B#MT*i6IHF(Wai^©i:^, tiB$4 4%, tittt 
ibffiWc&4 4%, t 8 B*91 2%tUW5. *^W© 
3Wt**BBfS©*« ttflAtf 1 2 0%) fc««f* 

ct-rsD. A*«im m»&£Xfc 

$«fi 65(Ah)/5Hr 


#1^5-3 0 6 6 7 

6 

m& :39tth)(&«*« 65(Ah)X0.6) 
AAftHBEE : 190V(gt^l200VfcMbT) 
fflfflM^ : -S-C 
%WSl :46.8(Ah)(39(Ah)X1.2) 

%mmm •. mmm 
m®mmi :0.23c 

*«*8H«K:0.1CKT 

tbT**«k-€-^«fi©7 0%©iiJ^Jt®W#^® 
Tf, EC:fcqi»7 0%t^-t5o &oT, 3£€*qi 
= 39 (Ah) X0. 7 = 27. 3 (Ah) i&O, 35 
SRfHtiK*3^TB2 7. 3 (Ah) ©3Stt£f?5;i 
tfcft*. **ftQiB*««^B*«0. 1CKT©& 
fr*»S6 (A) ibT*«Bl 0«£^TS£q 3 
= 3 9 (Ah) X0. 1 = 3. 9 (Ah) tit*. %% 
SQatt»t)4 0X"Tr*5*6. qa = 3 9 (Ah) X 
0. 4=1 5. 6 (Ah) t&5 0 
[0 0 18] ±JIS©3SSfMie*«RHWKtt**AT. E 

2 3C=15 (A) , ftttRWtifte (A) ©<S^m 

«* i mzmsL-z^ mzwwmm£V(D±m 
«ftafa5tH6©fise©**»tt3^6n5. 

&MT=6 (Hr) fcft-rsti, t 2 , t 3 ©I^WiiJ^ 
BJ*C©J:5tftSS. 

t3=q 3 ©^«fi (Ah) /mmmm ca> 

= 3. 9 (Ah) /6 (A) 
= 0. 6 5 (Hr) 

ti=ti = (tt*tWHT-ti) (Hr) /2 
= 6 (Hr) -0. 6 5 (Hr) /2 
= 2. 6 7 5 (Hr) 

|EKKx-^B*l^ft*DT?SD, MWH 
[0 0 19] 

ran] 


(5) 


tmwm: i s = 12. 3 (A) 

(0. 19C) 

ftSftKiSSI : ip = 4. 8 CA) 

(0. 074C) 

msmm :t=5. 8 (Hr) , 

ti: 2. 57 Hr 
t 2 : 2. 5 7 Hr 
ts: 0. 67 (Hr 1 


44. 3% 
44. 3% 
11. 4%) 

mtt :Q=4 6. 4 (Ah) 
qil 28. 1 (Ah) 
q 2 : 15. 2 (Ah) 
cr 3 : 3. 1 (Ah) 

Wpfcll9?g 

> » 3 9% 

> » 8 %) 

a ^ffifilffi : 2 . 5 5 V/i^P 


[0 0 2 0] aWIBJti. t 2 , taiy^Sftqi, (1) ^^lS3>hn-^pJffii:1-Sfc© 

q 2) Q 3 ®m&\m&Bmttm*)-v$>*)tiiMi>mmz kts <k« ) &jwa5ftp#iw#flfn?&7-r 

nt^s. lettitm A**SMB38ft, ^ffl 5. 

»OHI*©^fc*V»TOSIBB«tTt±ao«K (2) *%IS{l®iMfllllScD«li$«t«8-C»S. 

S^fcfflKl/TW*. BP-BS*#tt«t*^T, 3fc€ (3) ti»i©0jlS«|fcfcL.T»5C:t«», 

RHBiB6l»m'P*ttH*«12 0X«t««"e#*ilte me^OMBtWMfT*. (fltAtfk ti (kttflBE 

*Bi/cw*. a? $8t> ) 

[0 0 2 1] *»Hfc*SV>Ttt, <*fc*«WB t 3 £D^ H©J:5CbT. »as*PSMTtt, ti 0ME : ftftft 

tBtaww ti ©ttii««N#fire»«. t ± o a ®mm + 1 • ( 1 1 1 n -it*) + 1 • (- 

(1) ti^«^c£i*«tt#Ktts«ft;i^« m ©sitftows. 

fcilffiLT^Sti. [0 0 2 4] 

(2) *m©**£**<Nfc«ilfflt. *E35S© BM!©%JR] ±5£bfcJ;'5lCv *n9!£ffi&Wtiikft 

ti;3S:v»»innjJS:wtiiifii6av>fc», ti, ti©a* ttttt. «tHM**i*;fc*fc«EaafcJ:*a« 

l»HfcJ:*a«*t«b"C«E«3(«iLT, 0. 1 Ctt S»fc. t^©V>fofl5#y^>if#'f >r©#Pflt 

T©SK-ffi©*«t«*-SWI«{(9&lxT^«c:tfc EfcRfflU *CST?©BIBfe2£*PiU-cai«£7i:T? 

±DBfie©*«*«»l/T^*. S»Wt*«ftfrto : S-5^-fV-ft*^&t>©1?*5a: 

(3) «tt*TSE&ftigH£tt£ai£3'&S. 30 », fla5©^y»y#-f >h*»6©i"fT-RSfcJ: 

(4) S^Jfi©ftflSj5 t ffi<toT*a^», S5ctt^S(Cj±^. gttil&©;Sfc®g©;fBj&0tfcoTfe» 

: FmEv^mM^^e)ffi<^ii#[ig^7K©^m{ia^ 3te«ft/iw«tt*feBK-seT?#, 

K3Srr*«:a6, ti = ti=**WIBIfcJ:D £©«©** ^-fT-©ttje«©ftg©«»S*tft<ft:*«i©ipi|ja«t 

ttstAfisna^ctefts. tu9«*v>*£fi8&* *o» «Atf^/k7*~hffl»fi«©5(S«Bti/'r«a 

As-e^avswjgt&s. -ugie^ssifess© 1 1 o s^t&o, ftmtm i gx£9t3.is>ffi&'v?ts%Wtffiv 

-12 0 (%) iM5$MH©**>&, tsfciDJin© afe^o *&. 9fiftX£ES©4»tt2:«Wll©tt1£&#Mrr 

«ft*»5z:t«tTr*efc»ti©«int!:tcM"e scticj;^ «*sa**s«Bf***©MiB*fr 

S5. t3©*«RrlBH4**««C±tl«. Wifr&Stt « (*«BIBJ«) KSfottSili'&WiBTfcD, l*JV 

Uttfc&UTfe 1 2 0 X©3fcM«:««f*&*fctt4 ^*^JJ8©j^6 

o~6o»*asw^rr6fi. 40 [0 0 2 5] %fc*m\z®zmmmmmtt, $i 

[0 0 2 2] (5) **«8«t*V»T, 3fc*S©±¥ ©IItFp^*eB©tfffi3^T^£#jt1-5^jtlli&S« 

eHfitfSsSSMQxO^WIfiHIBtiJi, ftfcfigfcg^ A5dtKJ;oT, attWCZ-f X^AL/fc^-e 

fc&5t>©Ti&r>T, ««i«TttEV«9S«|ltt»6 t». a«P9IB©2W£&5««ra*©*^«tt£Tr© 

«ttaAKiai-*Jg©»»*iE»fcfWr5tftK, t tt!ll«l7lltl1fl*iE?|fcffi^T5fflT, ft«l»n©1B»fli 

1 1 w-*«»iwei»«&»© 1 2 ©wiswasftii-titrr* jw»±t*«. 

36»Ptft*&», titWWftlMBWIWITiO^'f [0S5©ffi3i&IPJ] 

A7y7*»B**tt l ©ttmiajS«»L&lttlHi5i: [01] *»W©-*«***f7nyarH»BBT?* 

[0 0 2 3] Ktti*titP«-i»tl/fcJltW*© [H2] *«W©ffl*«EE-«!B*ttHTf**. 
S^HJ:«. » DBS] «aEH«?r!/n»irHIMnr**. 
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#BI¥5-3 0 6 6 7 


#W¥5-3 0 6 6 7 
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